Trends of geographic and age distribution of obstetrician-gynecologists and pediatricians with contrast to the decrease in the number of children in Japan Akatsuki KOKAZE1, Masao YOSHIDA1, Yasuko SEKINE1 , Koji TERUYA1, Nobuo TAKEDA1, Yoshiko UCHIDA1, Naomi MATSUNAGA1 , and Yutaka TAKASHIMA1 The purpose of this study was to survey the trends of supply, and geographic and age distribution of obstetrician-gynecologists and pediatricians in Japan with contrast to the decease in the number of children from 1980 to 1996. The data obtained from the survey of physicians in Japan were statistically examined using the Lorenz curve and the associated Gini index. The obstetrician-to-newborn ratios (ObsNRs), which were calculated from the data of the duplicated registration, decreased from 1980 to 1984 in 12 prefectures. The ObsNRs increased from 1984 to 1990 in all 47 prefectures. The ObsNRs slightly decreased from 1990 to 1996 in 31 prefectures. The pediatrician-to-children ratios (PedCRs) had increased from 1980 to 1996 in 45 of 47 prefectures. Both ObsNRs and PedCRs differed by more than twice between the lowest and the highest prefectures. The Lorenz curves and Gini indices for the distribution of both obstetrician-gynecologists and pediatricians showed no remarkable change during this period . The proportions of young doctors aged 39 years or younger were significantly lower in obstetrician-gynecologists and pediatricians than in the whole physicians in Japan. The present conditions of supply and geographic distribution of the obstetrician-gynecologists and pediatricians in Japan were considered to include several problems. Especially, considering the decreasing of the ObsNRs in many prefectures and the age distribution of obstetrician-gynecologists and pediatricians, a special emphasis on the supply of young obstetrician-gynecologists and young pediatrician should be put in medical policies of Japan. Key words : obstetrician-gynecologists to newborn ratio, pediatrician to children ratio, Lorenz curve , Gini index 292 Jpn
Introduction
The economical and social stagnation caused by the ageing society with fewer children grows crucial in recent Japan (Koseisho, 1998 Under such situation, Japanese Government has taken some political actions for the elderly, including the establishments of nursinghome-type hospital beds and the introduction of the care insurance. On the other hand, "Angel Plan" was established in 1994 in order to prepare the supporting system for childbirth and children care. In succession of "Angel Plan" , "New Angel Plan" was continuously enacted in 1999. A concrete example of this plan is the equipment and the maintenance of medical facilities for children and pregnant women. However, those policies would be a castle in the air without the provision of manpower, namely obstetrician-gynecologists and pediatricians. Moreover, the geographic maldistribution of them might serve a barrier to improved quality and access for children, pregnant women and nursing mothers. For the accomplishment of "New Angel Plan" , it is important to statistically analyze the supply, such as the obstetrician-gynecologists to newborns ratio and the pediatricians to child population ratio, and the change in the geographic distribution of obstetrician-gynecologists and pediatricians. Kobayashi and Takaki (1992) Therefore, the purpose of this study was to survey the trends of supply, and geographic and age distribution of obstetriciangynecologists and pediatricians to decease in the number of children in Japan.
Methods

Data Sources
By Medical Practitioners Law physicians are obliged to selves-report their working place and their specialty at the end of every two years (by 1982, they had to report them at end of every year). All physicians are classified into specialties according to their selves-reported major professional activity.
The numbers of physicians classified by their major professional activities in each prefecture have been published. The geographic units of analysis were the 47 prefectures of Japan. Data on obstetrician-gynecologists and pediatricians were obtained from the survey of physicians, dentists, and pharmacists, which has been supervised by the Ministry of Health and Welfare (Kosei-sho, 1980 (Kosei-sho, , 1984 (Kosei-sho, , 1990 (Kosei-sho, , 1996 . Those national surveys have been carried out since 1977. We used the data of 1980,1984,1990, and 1996 The population size in each prefecture cited from the data reported by the Management and Coordination Agency (Somu-cho, 1980 (Somu-cho, , 1985 (Somu-cho, , 1990 . We utilized the data in 1980, 1985, and 1990 . In case of 1996, we used the data of population reported by each municipal body.
Obstetrician-to-Newborn Ratio (ObsNR), Pediatrician-to-Newborn Ratio (PedNR), and
Pediatrician-to-Children Ratio (PedCR)
The physician to population ratio (PhyPR) has been a universally accepted method to assess the physician resources available to the population (Chang & Halfon, 1997 1985 (Somu-cho, 1985 , in case of the number of obstetricians-gynecologists, pediatricians and physicians in 1984 (Kosei-sho,1984) . Furthermore, the age distribution of obstetrician-gynecologists, pediatricians and physicians in Japan were also examined (Koseisho, 1980 (Koseisho, , 1984 (Koseisho, , 1990 (Koseisho, , 1996 . The chi-square test was used to evaluate the age distributions among them.
Lorenz Curve and Gini Index
The Lorenz curve and Gini index are usually used in the social science, for example, the analysis for the distribution of income and wealth (Ekelund & Tollison, 1986) , and the quantification of the degree of population concentration (Shryock & Siegel, 1975) . No speculation has taken place concerning the propriety of application to analysis of geographic distribution of physicians. This point remains to be proved. However, several researchers have utilized this method to analyze the geographic distributions of physicians (Yang & Huh, 1989; Kobayashi & Takaki,1992; Brown, 1994; Chang & Halfon, 1997; Gravelle & Sutton, 2001) , and we also use these methods. In the case of the analysis for the geographic distribution of obstetriciansgynecologists, the x axis of the Lorenz curve represents the cumulative percentage of the live births, the live and death births, or population as ranked by the ObsNRs, the Obs- 1980,1984,1990, and 1996 . 1980,1984,1990, and 1996 are shown by the Lorenz curves in Fig. 1 1980, 1984, 1990, and 1996 . The PedCRs also differed by more than twice between the lowest and the highest prefectures. However, the results of the PedCRs differ from those of the ObsNRs. All of the PedCRs had increased with two exceptions. Between 1980 and 1984, there was a 5.4% decrease in Japanese children population and a 5.2% increase in number of pediatricians (Table 1) . 1980, 1984, 1990, and 1996 . The PhyPRs differed by more than twice between the lowest and the highest prefectures.
Results
Gini indices for the geographic distribution of obstetrician-gynecologists and pediatricians in 1980, 1984, 1990 , and 1996 are shown in We would like to emphasize that the Gini indices based on total population were lower than those based on the number of newborns or the child population. Table 6 shows the age distribution of the physicians, the obstetrician-gynecologists and the pediatricians. In all objective years, the proportion of the physicians aged 39 years or less was fewer in all obstetrician-gynecologists than in all physicians. In 1996, the proportion of obstetrician-gynecologists aged 34 years or younger and aged 39 years or younger, which was calculated from the duplicated registration, was almost the same as that calculated from the main specialty registration. In case of pediatricians calculated from the duplicated registered data, compared with all physicians, the proportion of young pediatricians was extremely low. However, based on the main specialty registered data, the proportion of young pediatricians was almost the same as that of young physician belonging to the same age classes.
This difference might be brought by the fact that the duplicated registered pediatricians were composed of many internists and gen-uine pediatricians.
Discussion
The first important point that we should discuss is the slight decrease in the values of the ObsNRs. This propensity might lead to the deteriorating of the quality of medical care for fetuses and infants. The increasing of infant death rates may be predicted by decrease in physicians, especially obstetrician-gynecologists (Larimore et al., 1995) .
Stillbirth rate and maternal mortality rate might also be somewhat related with numbers of obstetrician-gynecologists. The subspecialty of obstetrician-gynecologists should also be considered. In the United States, the majority of obstetrician-gynecologists provide a wide range of primary and preventive care services to their patients, although there is variability in proportion of doctors providing any specific service to most of their patients (Norton et al., 1993) . Moreover, in the US, number of obstetrician-gynecologists entering subspecialty fellowships in maternal-fetal medicine declined sharply between 1994 and 1999 (Pearse et al., 2000) . In Japan, considering population aging with fewer children, increase in the number of the general obstetrician-gynecologists, mainly treating older female people, may be predicted in the future. It may be very important to secure sufficient number of obstetricians overcoming any difficulties in pregnancy. As far as the PedCR is concerned, at present the propensity of decreasing does not apply to this case. In 1980, the Graduate Medical Education National Advisory Committee (1980) report showed that an ideal children health physician per child population ratio is 49.2 per 100,000. When this criterion applies to Japanese case, it can be considered that the supply of pediatricians was enough in 1996.
At least, we are satisfied with the results of the PedCRs in number. However, setting aside the problem of physicians oversupply, geographic disproportions of ObsNRs, Ped-CRs, and PhyPRs deserve further discussion.
There is no criterion of inequality in geographic distribution of obstetrician-gynecologists and pediatricians in Japan. It is too difficult to evaluate the geographic inequality.
However, Gini index does not show the absolute inequality, but relative inequality. It was found from our results that there was a slight improvement of inequality in the geographic distribution of obstetrician-gynecologists and pediatricians between 1980 and 1996. However, as far as we evaluate the change of the Gini indices from 1990 and 1996, there is no conclusive proof that the improvement of inequality in the geographic distribution of them will continue. The market forces have been reported as a powerful factor in determining the physician distribution (Langwell et al., 1987; Chiang,1995; Ricketts et al., 1996; Chang & Halfon,1997 (Jacoby, 1991) .
Moreover, medical education and training are also important in this matter (Adkins et al., 1987; Fryer et al., 1994; Kennedy & Spears, 1994; Kindig & Libby,1994) . Anyway, this imbalance of the age distribution is the problem to grapple with gradually. We have no attempt to examine the difference in geographic and specialty distribution by the sex of physicians in this study. There have been reported to be the differences between male and female (Bowman et al., 1986; Fritz & Lantos, 1991; West et al., 1996) . Considering the increasing proportion of female physicians graduating from schools of medicine, it is necessary to examine these differences between male and female physicians.
In this paper, users'needs, behaviors to consult obstetrician-gynecologists and pediatricians, and system of medical facilities (Nagaya,1999; Moster et al., 2000) were not considered. Moreover, supply and geographic distribution of midwives remain as a matter to be discussed (Katoh et al., 2000) . Further consideration including these important factors is required.
Conclusion
Both ObsNRs and PedCRs differed by more than twice between the lowest and the highest prefectures. It is entirely fair to say that the geographic distribution of the obstetrician-gynecologists and pediatricians in Japan has slightly improved in the values of Gini indices from 1980 to 1996. However, there is no positive evidence that these trends will continue. Moreover, there is a problem in the supply of young obstetriciangynecologists and young pediatricians. We are worrying about the propensity of decreasing of ObsNRs and the low proportion of the young obstetrician-gynecologists and young pediatricians. A continuous survey the trends of supply, and geographic and age distribution of obstetrician-gynecologists and pediatricians will be needed to prepare the suitable supporting system for maternal and child nursing in Japan. 
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